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, . , ,
$\mathrm{r}$ , $r$ .
, $N$ . $t$
$\mathrm{r}_{t}=(\mathrm{r}_{1t}, \ldots,\mathrm{r}_{Nt})$ . , $K$ , $t$ $\mathrm{x}_{\mathrm{t}}=(\mathrm{x}_{1t},$
$\ldots$ , xK
. , , , $t$ . , $\mathrm{r}$ $\mathrm{x}$








$\mathrm{E}[\epsilon_{p}]=0$, $\mathrm{C}\mathrm{o}\mathrm{v}[\epsilon_{\mathrm{p}},\mathrm{x}_{k}]=0$, $k=1,$ $\ldots,$ $K$. (1)
, $\beta,$ $=(\beta_{\mathrm{p}1}, \ldots, \beta_{\mathrm{p}}\kappa)$ , .
$\beta,$ $=[\mathrm{C}\circ \mathrm{v}[\mathrm{x}, \mathrm{x}]]^{-1}$ Cov[x, $\mathrm{r}_{\mathrm{p}}$].
, Cov[x, $\mathrm{x}$] $\mathrm{C}\mathrm{o}\mathrm{v}[\mathrm{x}_{k}, \mathrm{x}_{k}\cdot]$ \sim $’$ ) $K\mathrm{x}K$ , $\mathrm{C}\mathrm{o}\mathrm{v}[\mathrm{x},\mathrm{r}_{\mathrm{p}}]$ $\mathrm{C}\mathrm{o}\mathrm{v}[\mathrm{x}_{k},$ $\mathrm{r}_{\mathrm{p}1}$ $k$ $K\mathrm{x}1$
.
, . 1. $\mathrm{E}[\mathrm{r}_{\mathrm{p}}],$ $2$ . Vahr,], 3.
$\mathrm{C}\mathrm{o}\mathrm{v}[\mathrm{r}_{\mathrm{p}},\mathrm{x}]$ . , Cov[x, $\mathrm{x}$]
, (1) , $\mathrm{E}[\mathrm{r}_{\mathrm{p}}],$ $\mathrm{V}\mathrm{a}\mathrm{r}[\mathrm{r}_{\mathrm{p}}]$ , $\beta_{\mathrm{p}}$ . .




$\mathrm{r}_{i}=\mathrm{E}[\mathrm{r}_{j}]+\sum_{k\Leftarrow 1}^{K}\beta_{1k}.\mathrm{x}_{k}+\mathrm{q}.$, $i=1,$ $\ldots,$ $N$,
. $\mathrm{r}$: $i$ $N$ $\mathrm{r}$ . $\beta jk$ $(i, k)$ $N\mathrm{x}K$ $\beta,$ $\epsilon$: $i$
$N$ $\epsilon$ ,
$\mathrm{r}=\mathrm{E}[\mathrm{r}]+\beta \mathrm{x}+\epsilon$
. , , , $\mathrm{r}$; . $i$
$\varphi_{i}$ , $\varphi_{i}$ $i$ $N$ $\varphi$ .
$\mathrm{r}_{\mathrm{p}}=\varphi^{\mathrm{T}}E[\mathrm{r}]+\varphi^{\mathrm{T}}\beta \mathrm{x}+\varphi^{\mathrm{T}}\epsilon+(1-\varphi^{\mathrm{T}}1)\mathrm{r}_{f}$




. , Cov[r, $\mathrm{r}$] $\mathrm{C}\mathrm{o}\mathrm{v}[\mathrm{r}_{i}, \mathrm{r}_{J}]$ ( $i$ , $N\mathrm{x}N$ . ,
–, , $\varphi^{\mathrm{T}}\beta$
.
, $\overline{m}$, . – $\overline{b}$ ,




(4) , . ,








. , (4) $\gamma=0$ ,
(3) $\lambda=0$ . , $\lambda,$ $\gamma$
,
$\varphi=\gamma(\mathrm{C}\mathrm{o}\mathrm{v}[\mathrm{r}, \mathrm{r}])^{-1}(\mathrm{E}[\mathrm{r}]-\mathrm{r}f)$





$\mathrm{h}_{k}=[(\mathrm{C}\mathrm{o}\mathrm{v}[\mathrm{r}, \mathrm{r}])^{-1}\beta \mathrm{C}\mathrm{o}\mathrm{v}[\mathrm{x}, \mathrm{x}]]\text{ }k\mathrm{F}\rfloor \text{ }$. (6)
, $\mathrm{h}_{k}$ (5) 2
$[(\mathrm{C}\mathrm{o}\mathrm{v}[\mathrm{r}, \mathrm{r}])^{-1}\beta \mathrm{C}\mathrm{o}\mathrm{v}[\mathrm{x}, \mathrm{x}]]\mathrm{x}[(\mathrm{C}\mathrm{o}\mathrm{v}[\mathrm{x}, \mathrm{x}])^{-1}\lambda]$
. , $\mathrm{h}_{k}$ , $\mathrm{h}_{k}/1^{\mathrm{T}}\mathrm{h}_{k}$ ,
$\mathrm{x}_{k}$ ,
(factor mimicking portfoho) . 1 1 \sim
$k$ $\mathrm{r}_{k}^{x}=(\mathrm{h}_{k}\cdot \mathrm{r})/1^{\mathrm{T}}\mathrm{h}_{k}$ , $\mathrm{r}^{x}=\mathrm{t}\acute{1}$ ’. .. , $\mathrm{P}_{K}$ ) .
, .
$\mathrm{h}_{K+1}$
$\mathrm{h}_{K+1}=$ $(\mathrm{C}\mathrm{o}\mathrm{v}[\mathrm{r}, \mathrm{r}])^{-1}(\mathrm{E}[\mathrm{r}]-\mathrm{r}f)$ (7)
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$\mathrm{q}k=$ [$(\mathrm{C}\mathrm{o}\mathrm{v}[x,x])^{-1}$ \lambda $k$ ],
$\mathrm{q}\kappa+1=\gamma$ ,
$\varphi=\sum_{k-1}^{K+1}\mathrm{q}_{k}\mathrm{h}_{k}$ (S)
. , (2), (3), (4) $K$ $\mathrm{h}_{k}$ ,
$k=1,$ $\ldots,$ $K$ , , $\mathrm{h}_{K+1}$ $K+1$ , $q_{k},$ $k=1,$ $\ldots,$ $K+1$
. , (2), (3), (4) , $\overline{m}$ ,
– $\overline{b}$ , $K+1$ .
$\overline{m}$
$\overline{b}$ , . $q_{k},$ $k=1,$ $\ldots,$ $K+1$,
.
, (3) , (2) ,








, , (2), (3), (4)
.
. , .





. , , ,
, ,













. , , .
, . ,
, . , ,











. $i=1,$ $\ldots,$ $N$ $K$ .
$x=(x_{1}, \ldots,x\kappa)$ . , $x_{k},$ $k=1,$ $\ldots,$ $K$ , ,
$dx_{k}(t)=\mu_{k}(t)dt+\sigma_{k}(t)dB^{x}(t)$
. , B\dashv $K$ , $\sigma_{k}=(\sigma_{k1}, \ldots, \sigma_{kK})$ 1 $\mathrm{x}K$ .





$dSj(t)=S_{i}(t) \mu_{i}(t)dt+S_{j}(t)\sum_{k\Leftarrow 1}^{K}\beta jk^{X}k(t)dt+S_{j}(t)\sigma:(t)dB^{S}(t)$
. $B^{S}$ $N$ , $\sigma_{j}=(\sigma_{j1}, \ldots, \sigma jN)$ 1 $\mathrm{x}n$
. , . ,
$i$ , ,
$dS_{1}.(t)=S_{i}(t)dR.\cdot(t)$
dR. $(t)= \mu i(t)dt+\sum_{k=1}^{\mathrm{A}’}\beta_{k}.\cdot x_{k}(t)dt+\sigma j(t)dB^{S}(t)$
, $r_{i}$ , $R.(t)= \int_{0}^{t}rj(s)ds,$ dR. $(t)=r:(t)dt$ ,
$r_{i}(t)dt= \mu|.(t)dt+\sum_{k=1}^{K}\beta:kxk(t)dt+\sigma j(t)dB^{S}(t)$
. ,
$r_{i}(t) \Delta t=\mu_{i}(t)\Delta t+\sum_{k=1}^{I\mathrm{f}}\beta_{ik}x_{k}(t)\Delta t+\sigma_{i}(t)\Delta B^{S}(t)$
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, ,
$\mathrm{r}:(t)=m:+\sum_{k-1}^{K}\beta_{k}.\cdot \mathrm{x}_{k}(t)+\epsilon$, $\mathrm{x}_{k}\sim N(0, \sigma_{k}^{2})$ , $e\sim N(0, \sigma_{-}^{2})$
.
. $S=(s_{1}, \ldots, s_{N})$ .
$dS(t)=S(t)(\mu(t)+\beta\mu^{x}(t))dt+S(t)\sigma^{S}(t)dB^{S}(t)+S(t)\beta\sigma.(t)dB^{l}(t)$
$=S(t)(\mu(t)+\beta\mu^{x}(t))dt+S(t)\sigma(t)dB(t)$
. , $\beta=(\beta_{jk})$ $N\mathrm{x}K$ , $\sigma^{S}=(\sigma:)$ $N\mathrm{x}N$ , $\sigma^{x}=(\sigma_{k})$ $K\mathrm{x}K$ . ,
$\sigma=(\sigma^{S} \beta\sigma^{x})$
$N\mathrm{x}(N+K)$ . $B=(B_{1}^{S}, \ldots, B_{N}^{S}, B_{1}^{s}, \ldots, B_{K}^{x})$ $N+K$ . , $x$
$dx(t)=\mu^{x}(t)dt+(0 \sigma.)dB(t)$
. $(0 \sigma^{x})$ $K\mathrm{x}(K+N)$ , $\mu^{x}$ $\mu_{k}$ $k$ $K$ .
, , $\Gamma$; . , $N$
, . $t$ $\mathrm{c}(t)$ ,
$\varphi=(\varphi_{1}, \ldots, \varphi N)$ , $W$ , $W$
$dW(t)=[W(t)[\varphi(t)\cdot(\mu(t)+\beta\mu^{x}(t)-r_{f}(t))+r’(t)]-c(t)]dt+W(t)\varphi(t)^{\mathrm{T}}\sigma(t)dB(t)$ (9)
. .
. . . .




$\mathrm{s}.\mathrm{t}$ . $W(0)=\mathrm{t}\mathrm{q}$ (10)
(9), $W(t)\geq 0$
. , $\mathrm{c}$ $\varphi$ .




. $DJ(w, x, t)$
$DJ(w,x, t)=J.(w[\varphi(\mu+\beta\mu^{x}-r_{f})+r_{f}]-\mathrm{c})+J_{l}\mu^{l}+J_{t}$
$+ \frac{1}{2}\mathrm{t}\mathrm{r}\mathrm{a}\mathrm{c}\mathrm{e}[(\begin{array}{l}w\varphi^{\mathrm{T}}\sigma\sigma^{x})(0\end{array})(\begin{array}{l}w\varphi^{\mathrm{T}}\sigma(0\sigma^{z})\end{array})$ ( $j_{x}.\cdot$ $Jj_{xx}^{l}$) $]$
, J., J.. $J$ . , trace
. HJB , $J$ . (10)
, $V(w,x)$
$V(w, x)=J(w, x, 0)$
. , $V(w,x)$ $t=0$ $w$ , $x$ ,
$t\in[0,T]$ , .
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$\mathrm{H}\mathrm{J}\mathrm{B}B\mathrm{f}\mathrm{f}\mathrm{i}\mathrm{f}\emptyset-\mathfrak{p}\mathrm{g}\emptyset*\mathrm{f}\wedge+b^{1}5,$ $t\mathrm{f}\mathrm{f}\mathrm{i}^{\mathrm{r}\xi},|\cdot\backslash \mathfrak{l}_{arrow}^{\vee}k^{*}\}j\xi\xi \mathrm{i}\Xi\backslash *’\mathrm{S}k\ovalbox{\tt\small REJECT} \mathrm{g}_{J}+_{\backslash }-\vdash 7*’)Xt\mathrm{f}$,
$u_{t}’(c)=J_{w}$ (11)
$\varphi=-\frac{1}{J_{ww}w}(\sigma\sigma^{\mathrm{T}})^{-1}[J_{w}(\mu-r_{f})+\beta\sigma^{x}(\sigma^{x})^{\mathrm{T}}J_{wx}]$ (12)





. (Merton [1973].) , ,
, .
$J_{w}$, , (












. $\pi$ , $S_{i}^{\pi}=S_{i}\pi$ $s_{i}^{\pi}$




. $i$ $R_{i}$ ,
$dR_{\dot{\tau}}(t)= \mu_{j}^{R}(t)dt+\sigma_{j}^{R}(t)dB(t)=\frac{S_{i}(t)\mu_{i}(t)}{S_{i}(t)}dt+\frac{S_{j}(t)\sigma_{i}(t)}{S_{i}(t)}dB(t)$







$N$ $\phi_{k}(\mathrm{t}),$ $k=1,$ $\ldots,$ $K$ , . . $\sigma_{*}(\mathrm{t})$ $S(t)\sigma(t)$ .
(1
$\mu_{}^{R}(t)-rf(t)=-\frac{1}{\pi(t)}\sigma_{1}^{R}$. $(t)\cdot[(S(t)\sigma(t))^{\mathrm{T}}(\phi_{1}(t)+\cdots+\emptyset\kappa(t))]$ (16)








$\mu_{j}^{R}(t)-r(t)=-\frac{1}{\pi(t)}\sigma_{j}^{R}(t)\cdot\{$$1^{W}\mathrm{i}$ (t) .. . $W_{\dot{K}}(t))(\begin{array}{l}\sigma \mathrm{i}(t)\vdots\sigma_{\dot{K}}(t)\end{array})]$
$= \sigma_{j}^{R}(t)(\begin{array}{l}\sigma \mathrm{i}(t)\vdots\sigma_{\dot{K}}(t)\end{array})(-\frac{1}{\pi(t)})1^{W}\mathrm{i}$ (t) .. . $W_{\dot{K}}(t))$





$(- \frac{1}{\pi(t)})$ ($W\mathrm{i}$ (t) . .. $W_{\dot{K}}(t)$) $=[(\begin{array}{l}\sigma \mathrm{i}(t)\vdots\sigma_{\dot{h}},(t)\end{array})(\begin{array}{l}\sigma \mathrm{i}(t)\vdots\sigma_{\dot{K}}(t)\end{array})]^{-1}\mathrm{T}(\begin{array}{l}\mu \mathrm{i}(t)-r_{f}\vdots\mu_{\dot{K}}(t)-\mathrm{r}_{\prime}\end{array})$
,
$\mu-r_{f}=\sigma(\begin{array}{l}\sigma \mathrm{i}(t)\vdots\sigma_{\dot{K}}(t)\end{array})[(\begin{array}{l}\sigma \mathrm{i}(t)\vdots\sigma_{\dot{K}}(t)\end{array})(\begin{array}{l}\sigma \mathrm{i}(t)\vdots\sigma_{\dot{K}}(t)\end{array})]-1(\begin{array}{l}\mu \mathrm{i}(t)-\mathrm{r}_{\prime}\vdots\mu_{h}.,(t)-r_{f}\end{array})$
$\equiv\beta(\begin{array}{l}\mu \mathrm{i}(t)-r/\vdots\mu_{\dot{K}}(t)-\tau_{f}\end{array})$
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. , $\xi$ $\pi$
$d\xi_{t}=-\xi_{t}\theta_{t}dB_{t}$ , $d\pi_{t}=-\pi_{\mathrm{t}}(r’(t)dt+\theta_{t}dB_{t})$, (19)







$\mathrm{s}.\mathrm{t}$ . $W(0)=w_{0}$ (21)
(20), $W(t)\geq 0$
. ,
$u_{T}(w)= \frac{w^{a}}{\alpha}$ , $\alpha<1$ , $\alpha\neq 0$ $.(22)$
. , , (10)
$\sup E[u_{T}(Z)]$
$z\epsilon r_{T}$ (23)
$\mathrm{s}.\mathrm{t}$ . $E[\pi_{T}Z]\leq w_{0}$
197
$\dagger_{arrow \mathrm{x}\mathrm{a}T6^{\vee}}^{\vee}-\ \theta^{\mathrm{I}}T.\cong$. $2arrow\thetaarrow 2\mathrm{H}8\emptyset\overline{7}r\overline{7}\grave{J}^{\backslash }j\backslash 7\grave{}\mathcal{L}$If
$\mathcal{L}(Z, \lambda)=E[\frac{Z^{\mathrm{Q}}}{\alpha}]-\lambda$ (E[\pi T $-w_{0}$ ) (24)












. (25) (23) , $V(w0,x\mathrm{o})$
$V(w_{0},x_{0})=E[u(Z^{\cdot})]= \frac{w_{0^{\mathrm{Q}}}}{\alpha}E[\pi r^{\wedge}.-]^{1-\alpha}\equiv\frac{w_{0}^{\alpha}}{\alpha}f(xo)$ (26)
. $f$ $E[\pi\tau\hat{\cdot-|}]^{1-0}$ $x$ $x\mathrm{o}$
.
52
, $V$ , $f(x\mathrm{o})$ . $E[\pi \mathrm{r}^{\mathrm{r}_{-\mathrm{T}}}.]^{1-\alpha}$
. , .
, ,
. $\pi$ , . ,
, ,




. . , $E[\pi\tau^{\mathrm{r}_{-7}}.]^{1-0}$ ,
$\pi$ .
. . $N+K$ ,
$N$ , . (17) , $\sigma$ $N\mathrm{x}(N+h’)$
, $N+K$ $\theta$ , .
, . .
, .
, . , $N$
. , , .
, 5 6 , 10 ,






, (17) $\theta$ $B^{\mathrm{S}}$ , $B^{x}$ ,
$N$ $\theta^{S}$ , $K$ $\theta^{x}$ , (19) ,
$d\pi_{t}=-\pi_{tf}rdt-\pi_{t}\theta_{t}^{S}dB_{t}^{S}-\pi_{t}\theta_{t}^{x}dB_{t}^{x}$
. $N$ , APT ,





, $K$ , .
, $\theta^{x}$ .
, . $\theta^{S}=0$ . APT
, . ,
. , , $\theta^{x}$
. , ,
.
$h=(h_{1}, \ldots, h_{k})$ ,
$h_{k}=$ [$(\sigma\sigma^{\mathrm{T}})^{-1}\beta\sigma^{x}(\sigma^{x})^{\mathrm{T}}$ $k$ ] ’(28)
. $\sigma\sigma^{\mathrm{T}}$ (i, Cov(r:, $r_{j}$ ) , ,
$\beta\sigma^{x}(\sigma^{x})^{\mathrm{T}}$ $i$ $k$ $(i, k)$ $(N\mathrm{x}K)$ . , $h_{k}$
$h_{k}/1^{\mathrm{T}}h_{k}$ $X_{k}$ , $h_{k}$ $X_{k}$




. , $\mu_{k}-r_{f}$ , $\beta_{k}$ t





. , (29) $\theta^{x}$ , (27) $\pi$
, (26) $V(w_{0}, x\mathrm{o})$
.
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(12) , , $w$ $x$
. , , (12) (26)
199
$- \frac{J_{-x*}}{J_{w}.w}=\frac{1\partial f/\partial x_{k}}{1-\alpha f}$
. . $X_{k}$ $dX_{k}=\mu_{k}dt+\sigma_{k}dB_{1}^{x}$
, , $X_{k}$ $X_{k}^{0}$
$\mathrm{Y}_{k}=\partial X_{k}/\partial X_{k}^{0}$ . $\mathrm{Y}_{k}$ $\mathrm{Y}_{k}(0)=1$ ,
$d \mathrm{Y}_{k}(t).=\frac{\partial\mu_{k}}{\partial X_{k}}\mathrm{Y}_{k}(t)dt+\frac{\partial\sigma_{k}}{\partial X_{k}}\mathrm{Y}_{k}(t)dB_{1}^{x}$
. , $\pi_{T}$ $X_{k}^{0}$ .
$\frac{\partial\pi_{T}}{\partial X_{k}^{0}}=\pi_{T}(-\int_{0}^{T}\frac{\partial r}{\partial X_{k}(t)}‘ \mathrm{Y}_{k}(t)dt-\int_{0}^{T}\frac{\partial\theta_{1}^{x}}{\partial x_{k}(t)}\mathrm{Y}_{k}(t)dB_{t}^{x}-\int_{0}^{T}r_{t}\frac{\partial\theta_{1}^{x}}{\partial X_{k}(t)}\mathrm{Y}_{k}(t)dt)$
$\equiv\pi_{T}Z_{T}^{k}$ (30)
, $f(w,x)=E[\pi_{T}^{\alpha/(\epsilon-1)}]^{1-0}$ $X_{k}^{0}$
$\frac{\partial f}{\partial x_{k}}(w,X_{k}^{0})=(1-\alpha)E[\pi_{T}^{\alpha/(\mathrm{n}-1)}]^{-a}E[\frac{\alpha}{\alpha-1}\pi_{T}^{1/(a-1)}\frac{\partial\pi_{T}}{\partial X_{k}^{0}}]$
$=$
.




. . $h\kappa+1$ (7) $\mathrm{h}_{K+1}$ .
(14), (28)
$\frac{1\partial f/\partial x_{k}}{1-\alpha f}h_{k}=(\frac{\alpha}{\alpha-1})\frac{E[\pi_{T}^{\alpha/(0-1)}Z_{T}^{k}]}{E[\pi_{T}^{0/(0-1)}]}h_{k}$




. , $h_{k},$ $k=1,$ $\ldots,$ $K+1$ .
$qk$ ,
. (30) ,
$\Gamma$; . $\theta^{x}$ $X$ .















$\frac{\partial r_{f}}{\partial X_{t}^{k}}=0$ , $\frac{\partial\theta^{x}(t)}{\partial X_{t}^{k}}=0$















, (2), (3), (4) .
. $\overline{\varphi}$ . , (2), (3), (4)
. ,
$\mathrm{E}[\mathrm{r}]-\mathrm{r}’=\frac{1}{\gamma}$ Cov[r, $\mathrm{r}$] $\overline{\varphi}-\frac{1}{\gamma}\beta\lambda$
$= \frac{1}{\gamma}$Cov $[ \mathrm{r}, \mathrm{r}]\overline{\varphi}-\frac{1}{\gamma}$(Cov $[\mathrm{r},\mathrm{r}]$ ) $($Cov $[\mathrm{r},$ $\mathrm{r}])^{-1}\beta \mathrm{C}\mathrm{o}\mathrm{v}[\mathrm{x}, \mathrm{x}]($Cov $[\mathrm{x},$ $\mathrm{x}])^{-1}\lambda$
. , $(\mathrm{C}\mathrm{o}\mathrm{v}[\mathrm{r}, \mathrm{r}])^{-1}\beta \mathrm{C}\mathrm{o}\mathrm{v}[\mathrm{x}, \mathrm{x}]$ ,
,
$\mathrm{E}[\mathrm{r}]-\mathrm{r}t=$ ( $\mathrm{C}\mathrm{o}\mathrm{v}[\mathrm{r},$ $\mathrm{r}]\overline{\varphi}$ Cov $[\mathrm{r},P]$ ) $(_{-(1/\gamma)\lambda}^{1/\gamma})$
. , . $\overline{\varphi}$
$\mathrm{h}$
$(_{\mathrm{E}[\mathrm{r}^{\mathrm{r}}]-\mathrm{r}_{f}}^{\mathrm{E}[\overline{\varphi}\cdot \mathrm{r}]-\mathrm{r}_{f)}}=(\begin{array}{l}\overline{\varphi}^{\mathrm{T}}\mathrm{h}^{\mathrm{T}}\end{array})$ (Cov[r, $\mathrm{r}$] $\overline{\varphi}$ Cov[r, $\mathrm{r}$] $(\mathrm{C}\mathrm{o}\mathrm{v}[\mathrm{r}, \mathrm{P}])(\begin{array}{l}1/\gamma-(1/\gamma)\lambda\end{array})$
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.$\mathrm{E}[\mathrm{r}]-\mathrm{r}_{f}$
$=$ ( $\mathrm{C}\mathrm{o}\mathrm{v}[\mathrm{r},\mathrm{r}]\overline{\varphi}$ Cov$[\mathrm{r},F]$) $[(\begin{array}{l}\overline{\varphi}^{\mathrm{T}}(\varphi^{*})^{\mathrm{T}}\end{array})$ ($\mathrm{C}\mathrm{o}\mathrm{v}[\mathrm{r},$ $\mathrm{r}\overline{\varphi}$ Cov$[\mathrm{r},F]$) $]^{-1}(_{\mathrm{E}[P]-\mathrm{r}_{f}}^{\mathrm{E}[\mathrm{r}]-\mathrm{r}_{f)}}$
. . $\varphi_{M}$
, $r_{M}$ ,
$\mathrm{E}[\mathrm{r}]-\mathrm{r}_{f}=$ ( $\mathrm{C}\mathrm{o}\mathrm{v}[\mathrm{r},\mathrm{r}]\varphi_{M}$ Cov$[\mathrm{r},$ $\mathrm{P}]$) $[(_{h}\varphi^{\mathrm{T}}\Psi)$ (Cov$[\mathrm{r},$ $\mathrm{r}]\varphi M$ Cov$[\mathrm{r},P]$) $]^{-1}(_{\mathrm{E}[\mathrm{r}^{*}]-\mathrm{r};}^{\mathrm{E}[\mathrm{r}_{M}]-\mathrm{r}_{f)}}$
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